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(54) NONVOLATILE SEMICONDUCTOR MEMORY AND rTS READING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the read disturb 
property of a nonvolatile memory having a micro gate 
length and realize one transistor cell. 

SOLUTION: A plurality of memory transistors, having i 

comparatively thickened tunnel insulation films are 
arranged like a matrix, constituting a memory array, and 
in the source and/or drain of a nonselective row memory 
transistors M21 arranged in a row not including a 
selective memory transistor M1 1, a nonselective row 
vias voltage between source potential and gate potential 
during reading of selective transistor M1 1 is applied to 
the channel formation area in the reverse vias direction 
for example, and further a voltage between a voltage to 
be applied during reading of selective memory transistor 
M11 to the gate and grounding voltage is applied to the 
source of the selective memory transistor M11. Then a 
voltage equivalent to or lower than that to the source of 
the selective memory transistor M1 1 is applied to the 
gate of the non-selective line. 
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[#tM»*»ttH] 

[1**9 1] Sffii, SBE3E««®«clS:»te>iifc^«: 
©y- h»c»E*Ul,B»fc8lJn-r5«£Efc©|BI©«ft2:* 

[S9#9 2] ntjEoilRy^y h7^z?x?(oy—xizit 

U SfrlEil^^^-y h7^?oy- HcS^fcBLlS 

StFfSy-^«te4rK^i-531^^^ey h7>y^^/^ 
T*#J£-&Ml::fri-5f**9 i Kett0>;Fi($H£¥** 

e«sh. . ._ 

[SS*93] HtFlEilJfty ^- y h9VS?^#Sr**ftv^fir 

l> strES^y-ty h^vs?^^^ r^^«i:«irra 

C *»*ixfilT©«E £ PP*0-r 5 #»WT/<-f 7^¥g|r 
XC*t 51**9 2 fc|H«W^»«tt^^t(*:|B«E^ec 

[S**94] «riB*a*i^<-fr^^gkKj:5aijn«ffi 

*9 1 KE«07IV^¥*mE1Um. 
[11*9 5] tteffSttn^'f Tx^m*. ffiE#aft 

[nt*96] awe**!) y-has&s 

So 

[s**9 7] fljIE^^ey M? *rt. y-htcgifi 40 
**ra$^S£ft*ii*v*»*9l fcE*©*«a4¥ 

f y hl&tcgjg!£;ft,T^3S**9lKEe©^3&tt^ so 



2 

y-*£?u;frft-e#i§K:&iBH-5y-*i8li:. 

**fc^3KTV*5»*92 fcE*©*W»4¥*fr 
EttSESo ••• 

[i**9 1 oi s^^^y h^vs^^ko^-c* -t 

h&?t:friS]-e#aicgM£-t-5!7- M*£*iru 
SdlHS^^-Yr^^s^ *WE!7- Ki»K»*$*vr 

^53**9 3 KK«©*»36«:¥i*fttE««11. 

[i**9i i] ffliEy-^iKtt. we y— 

±EI'Jy-*i»i:£y-*i&cD|SK iEBJify 

y§gt5SK h 7 9 Sr^-UT^y-^i»fflOST//Xtt 

51**9.8 KE«|©3F»55tt^S»«cffi«SB. 

[s**9i 2] ir&ffi£tE£Ei;:2VMc«HLTiS5fc**v 

U 

Suisy-^^xtt^-y MftwflHxa*— wisy-^ 

•mJblcSiaLTEill^iiTV*a»*9 8 (=E«©?FJ* 
3Stt¥*#E1g3£H. 
[f**9l 3] 1»E*-?»IB«I«M:JWT^ h7-T^«Sr 

MEy-^ffi^Jottf Kwf>"Sl«±fcii. *ti?inm 
E^-KaUDfflffilc^SSftfciNr K 

suE*^*tn«±icaia uxiai^SHT^s y-^« 

Sa5U**st,te?f LTEj»S*v-CV5S**9l 2tcE« 

[i»*9i 4] mMmwtt&tt. 'p*< thn-nt 

[»*9l 5] ttrEm^S«#ii(i, 'M<HtEf 
Y*/^*fil«lc*flSli-5D5rt-CIB«:{b$iiTV>5!B* 
9 1 4 ldE<£ro^»36«^»«:E«^ao 

[1**916] WE^- Hfcftflltt, mJE^ + ^/w®fiS; 
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W/h&S^m* t < t t-^tPsS^^ 1 4 ^IE®CD 

^FifSStt^ISttfEtgjgEB. 

[S!#5l 8] SKS«*EtcK«te,nfc¥* 

t, aay- h&msg±\z%trtc 3 ixiz&mi!ii<o<!f- bm 

fjffiy-^ffi«*fctt Kw-fvlWWIWEy- K»i:B 

m&z&i&-i-z>m&.mi-s<<<-T x^m&m^-rzn*: 30 

518 Kf£*©*»3£tt#i»f*fEBlfcfi. 
BgB. 

5i8 icfe*©*#«tt¥i*{«ettH£H. 40 

*«3Stt¥3lf*fEBlgBT-;fco-C, 



M^y- nfgiSdK-tfcie^^ix^mtt©^- bm 

t^mffiwteaso V*fctt:EcDte££5f!!#52 2 HIE 

isn&m2s] m&b^*A'ife>Mg&(omm&2. 3 nm 

Bo 

5y-^ffi*t. SgEy-*gWc<tStFd!LT1t&125^* 

t. btemm±K®v b*iiz.mn&<oy- bm 
sr^-r^^^-y b7>-isx?zm§k* nrnm^mrnvti 

K^tiiUlcBSU, •(S^SrSE^.ffli-^^-^y h7>-^ 
9 ^v^U«ciBB^ixfc^51^?iJp< * y h 7 
^©y-Jxs.T//x»i ^tc*ru «E«a s !traB3 
^p<^-y h^>-v?^^oK^.ttjL^oy— ^mffii:, 
1221^^ ^ey HcK*UL,«m:BJm 

7>-^^©y- SKjl^^^ey h7V-^ 

w $> 5 «je *a u t m is y - ^ «^ 5: ^st s a * 
526 iz^m<D^fw^^m»^mmm<om^m u^- 

iSfe. 

^v^^^Sr-g-i/iW^JCiBBSlxfc^ai^^^y h 



(4) 
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[§8#«3 i ] «nE**y h7^#ii, y— 

IgSEg^fS^fctlL^Sr,, 

[»M3 2] Bfrte^^-y h?^?^ y— Meg 

— ^«l«*TfffiS{kS^*v , '!ll*qi2 6 icfseo^FS^ 

[sa#^3 3] «&co*^y hy^-^^co^-c. y 
— ^^tc £oT#y— ^ jjs^ij^ ft r-*a tc^ft £ ft., 

ft, 

17 - Kit* t- <fc o XZ-f— Y tfftjj ft T-*ii tcgjgg * ft, 
itfrE^gtR^ -=e y-h 7-y^7> -cDiaEPninf*;- Sfrfs — 

y— xm&IZl-it'y hm^ZtLif 2 6tC|5«0 

3Stt¥»#E18:gg©K*tti L^ife. 

— *lftK<koT#y— *as?«;frftT-#iiKg^£ft, 
ft, 

ittrEii^h^^;**roy— ^^^mHEPfloii, utrEy 
[19^3 5] m&o^y h^v-v^^ico^-c, y 

- ^ ftic J: o r# y — * *s?«^ft t?*illcSi^ s ft, 
ft, 

V- Ki»iCioT«-y- hiS^ft-C*iitcSig!$tt, 

HtllEil^fifp'^ey (-7 y-^^©^- h^CDfifiEepSo 

li, ffiE? — K«(w»UT?f 5»*9 2 StrEBtf^ff 40 

£ftfc9jy— ^mt, £y-*i®i/!i>e>if?j*£ft, 
±EB']y-;**§i££y— *&<z>ra, -hEiutr-;/ 
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ffiE*l?3Stt¥jJH|:3SgH:, ffJEg«3S 

gfiEy— ^«*x»4K's' MSi©fim.a»— #;o s , ttrEy— ;* 

7>8lffi*±lci2EIU-CiHi6ft$ixTv^oti^3 3KE«£ 
©*#aH±¥3lft:E«gg©a*til L^ft, 
[3t#«3 8] DtrfEttftoMf^NHH^tiT^x h7W 

HtJEy-^^*J«ttf KW^ffitlCIJ, -^ft^ftlttr 

mJE3Si^#BiSIi>£±tcjaF|eI L -ce* $ftT^5 y— 
Xlify Mft<Dftfta>-#«:, mm-J?<K>mttZ&&m\z 
gj^L/.e#^&^LTIES!l£ft-C^5!§#3S3 7 IdEtt 

im#m3 9] t&ESfc*auc:Kiu utrEitiR^y *> 

£, tfrE^JSiRytl^y h7>-^^^tctUE^5S^J^ 
W T x MEE Sr-tix-eixTOn U 

*!) h7 y-^ ^© K W ^lc:M^<£> K W 
>-§SS*ffiLmjE£lWH-©it*S2 6 KE«<D'Fi?SH4 
¥3S#E1§:§£gco0&*ffl L^ffi. 

tc*fft-roffi^«:i: L.TCD«m^4S^«pyi:^V^ft^2 6 

[?t*3S4 1 ] mre«w*«#AMt. t tstrE^ 
•r ^/^^ffi«ic*f ft-r 5 ffift ■vmnit $ ixr v >s st* 

«40 lcE®^^S5ltt¥-«»E«^g<O0!^tll 
E«©^*3SftT«ft:Ettf^goSE^ai L^fc 

S^y-^®«tlHP B , 5UTStJEf L ^^ 



(5) 
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frJiJ:i*lcEBLfc*#SH±¥ 
3?#f2«|gB<Z>Ij!*ttl U^iST-fcoT, 

nfcy- hm«£^5#S^ii!&lEi£tg3H^y-* 
«*at*/XI4 K W 17- K*££ m^fticlfe 

[9**45] «t*au««c*jv^-c»#i4ixfciwrBiait 

**4 5lCEtt07*fttt^fffittM0lE*ttL* 
ft. 

[9**4 7] fflrE«ffi*8l¥Stt: % it>fl-ffl5i 

CEttOTO»S1&¥«flcEttttBa>B*H L.#«fc. 
l»*«4 8 ] fflBttffBmJkMt, t fcMIE^ 

fee 

[9**4 9] s«£, SBESts*ffiJc8fi:»te>nfc^ 

B«_bfcK»7 ?>*x;fc h ^*/Hte»BtS:*tf Y— M6SK 

?oy- *fc#u ysBi»iR**y h^v^^^ro-y— 
t 5«JE«rRPiP-*"S^FiW8tt*i»»E««B©K*ta U 
[9**5 0] a&Rt. £BS££E£ttr7&*ifc¥* 
5y— ^SEy-^ffi«il8iraL-CfitrlE^-v^ 
B*-hfcttt7e>ftfc h v^/HWWKSr^tfy- hf&HK so 
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§s*-a licks u •s^srss^.a-rs^^^-y 
[is**5 1] itnE**y h7^?it Mi^ou 

#v*BBE«>B#0 VSfelijEWfilSrt -59**4 9tCfS 
tt©T#3^¥8*#E18£Bfc>B*tti 
[9** 5 2 ] ME h ^*A*fUHK«>IBIUS 2 . 3 nm 
WJbffc59**4 9 K:E«<a*f?SSi£¥3M*:E«iSB 

L^fe 0 

[9**5 3] Bftoy^yt^SrttWtett^HJLfcB 

s5ts«*<os^* * y s ^yV'*.? &?— ht&miRfT 

fl5Ett»<038*i> * y h?f-^#©KW vtcM^w 
KU-f vW5*MbBffiSr^ao-r5»**4 9 lcE«<B* 

*5S«¥*{«e«gB<0B*ffl L^i£„ 
[B9l«>»li*R9ll 
[000 1] 

^co^Y^/H^J«ffi«i:y— !»«*■£©!■]©•$'*— M6» 

Xl*9lt!fc< c £&S*»f£i:i-5*ff5Stt¥3MMe« 
BBJfctf-*©B*WUfrttfcH-*-.5. #|S93 

ob#vHIS«ffi©W«iH:B8-*-5. 
[0 0 0 2] 

l**^fh (G B) Wiw^— ^SrE«-r5^:Sfi> 

*y ->^fAt lt, K7-f^;fiiy)tf-f^^ 



(6) 
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kZZiK 14, ^- Kg« 

mtt-C*li*^-fE«SS25S^SL, l^tftTyh (Gb) 

[ooo3] ^^tt^fr^^ysr^a^-rsfc* » 

tt^^y-fe/K^lHlBS^^/W^SitSrX^Utr, * 
y -fevv-T H , *JiTJ t ^aiHl8S(0 [ &^ffiiS ; ErWbroSr*i 

s^ft^, sis, ^ttic&ftsjx-c^s. 

[0 0 0 4] Sfl^-O^-feO 5 *>, mffl{fcli<^:fc>t$>5*>7- 

* y £FG (Floating Gate) 1^77?^^* 20 

y T-3l5H-5}ci4;*4— y v^tcBS-j-sa* 

Xf2M^, 19 9 7^#Hg) „ -r/fh>*>, FGMcO^^ 

tx -> a. * y t? « 7 n — 7- 4 > — h -^(DW^n^m 

#&3MC1 0 — 1 2MV/c mW.&<Oftmft&Ri^Z1t 

tv^, -t Lt< B22lHlBoDBSn8'.Nfc«d' 

[0 0 0 5] — MONO S (Metal-Oxide-Nitride-0 
xide Semiconductor) m?f-W&&.* * y "e»4, m^fi^^ 
Sr±^fi5i-So-CV>5Sft:K (Six Ny (0<x< 
1, 0<y< 1) ) K^Sfctth^mfcKfcfcffcflti 
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*^tik{tmm<D]ZA>\Z % S ix Ny S>fi©*ty7h7 

Lfc4&3\ F GST-I4#< wmtds y -^^ 
^5riioTy-^-f-5©{-*tL v MONOSStiiy- 

^ (ommft tenMtf y — &a ut^ft^ 
icy — ^-f-siciiaf /itv h>*/wgMfcig© 

»Rffc©ffi®l4FG^3:£'2^T-»4/£< , ^- hSrtMl 

mnX'ir—V MONOSfC^FGSJ:!) 

[0 0 0 6] mMONOSlSfcltMNOSiro^ 
^tt^^ey jcovt, if y h&lz <o © = Y&m x m 
fmitzm <o ±mmtt*m&&* * y zmm-tz i-»4, 

14, *^y h7Vv'^ ; 5'(c51«h7>'v f ^^«rffii^$^: 
fc 2 h^^^^SiSigfE-efet). 1 h7>-^^t/U 

fc 0 ~ ^ l h7^-^^.^-ter^SW?tS:(D7i*(cji. ti^f 

[0 0 0 7] MONOSfl F7^^^-fe;VoV^> 
Mtf#$¥8-5 0 7 4 1 lt^«|C!)-Kf^ 

icfB^^itfcrt^lctlrtf, y-Kx^^.^-T'liON 
OK{C^*n$tt5^V^^ii^m#(cSHbTV^5*: 

s^p«^-y h7^?oy- hgj^aiL- 

h ^^/^nmm-i: ASfiS-C l . 6nmi:LW 
[0 0 0 8] 

[0009] ( i ) h >**>t&mmm&Amm-? 1 . 6 
Ltv^mjsro^T'y — ^(Si— <r>*s-7 hm&*.%< 

[0010] (2) **})-t/\s<DXtr— y ViTlC^L. 

r. Ku-f v«8*uu«e (SM&mjEVcc) $r^y-y 

14, V-JXty- hO/WT^mjBEV r Ji 2 VgS£.f 



(7) 
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ic*>^-c, k u«je (®af®jEvcc> ©si 

SHStt 3 V~ 6 V iriE^^ixTV^. 
100 1 1) ( 3 ) Jife^«T*»4. iliR!7- K^lw^igg 

m &m <n> ± /ko ss a # & * * fc « mm * £ ^ it -e # # 

ttfe-fe/w (31^JT?^51^co-t:/w) IcJs^T, y— * 

t£ *) . La>*> h ^/I'lfeiBUKffasASHB-e 1 . 6 n m t 20 
£ 1438*7 e>*tftv\, 

[0 0 121 MONOSil K^i^^-tr 

Wzffim<OT*-< x 9— ttX\,^Z&W&*> 

V\ NORIt/i'tffl^tMONOS^*!) h7>^ 

-r * * - 7"«tt z> ^t: ic m-r 5 ma£ * *> e> v l yt« 

1-©^ 7 s — 1 0 O^Etfrofc&coy — K 

-c, 2o<ap B m£##£-r5;ii#ff k^ifcofc. # 

«Ettl. 5V"C-fct), *W17-K», *Mtfy h 

***5 <t t/^ y — ^ i^mffi 0 v t l fco 
[0013] mi <nmmt l-c«\ as ( 1 . 5 v) as « 
fiM>n£*ifc»tt!7— Ki»tcy- has^ig!$ixfc|^-=ffw 
a^^^-y h 9 *y h7>-^ 
# agnail 1 £ fcfc:3S^»#j&*ttl»fc*f>u :© 

hHfiE«ffi0>g (Vth?-f v-K**!) aS3££"e&^r.i: 

[0014] sfc, m2<Dmmti,xi*. m&mzmz. 

^■(cj;oT?N*t>tfi|-C-(OVthSrffi< Lp<^-y so 
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f- mmW£<r> a — /Wo*-y (roll-of 

f ) ic x o x , y - h v th * -y y k * a$ti 

^fTp^^^ii^figoy— htafflmflEasii^!7— k 

^W-ritic N ^**t«BSrBlE^.«-t-i#iia«»ctt*as 

If y h&t y— ^.i^tWP^IwStnSfcit), 1 h7^ 

*w>mm\^< ^5i^^*y h7^^ 

©iittH©^- hKM®Easffi-t-#*5^^ri, h7 
^^A:f7"y->3>C4 9 > v— bm&.tfovx 

^^^»f^as«L<*5. 
[0015] rjxfcogi&fcju ii^^FGa-ctrt^L. 
-CV>Sir#^.^tv-5as x FGS-CI4 h ^/WgtftBias 8 

as 3. 3 v tm^m&x-hy? vjj Yt>mmtttz>z. 
t\-xf£\.\ FGitti> ffi4s#.mx'<D?— t&m. 
mm vth^Mo n o s m t Jt« i,xm < ^prig-^*> 

^05»K<basprtg-T? x m^fS®^©as5Fs«iicfB«{t$ 

titMONossf©^ y sjf^tcfev^ry— 

m<t itU7 f-t/wm&Km&fc vxz-tzr$ 

[0 0 16] aWBWH:, ^ (O «fc b *mmcj&frXte£ 

fci£A* fc»4SK h7-y ya^JkW $ *-CS*Kjf^-f-5 
^«%te^^I2«SfitcoU>T. ^©1 h7^^ 

m±wm%i$:®Mit-rz&ti<o^-&bLx. m^-mi, 

iSSfeiOtx-^ffi^ttSr^k^-^^r t/i< y-K 
[0 0 17] 

[^®Sr*^-r5fcft<o^l -kiEmft^mw^awj: 
&ofc»l<DFpmS£^g«-5*:«>K:, 

t mm vx r^/i-mf&mi&k&irz h-i^omm 

««r*tf Hite«Blt , SRy- hiteigt)g±lcSJ:»7 e> 
ixfc^mi4©y-hmffi<k. h«fegkKl*iK8il7 

LMtfcot, K^-auiiggU. •W««rfE^mi-il^ 



(8) 
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>^-y h 7 ^ * ? <D y — xRTf/JLti KWVCJtt 

-*m.s<->{ rxnm) *wt5r tic* 9. sgsjisi 
g^^fc^s^ff^^y h7y^?<oy-n^u 

[0 0 18] *?5^<D^3£tt¥i3#fE®=ggZ>gs*tia 

tt*2£#:felg3£e MONOSI> MNOS 

-i-;l&&W&) \z&mX'hL -fer/w^-eiiNOR 20 

Msc»igT-fc^ 0 -fc^Bgwi/hcDSLS-eii. y- 
SS^ S- ^^^St««c± f cig it H it h tm c — 

(1) ^S^JU^^ey h7V-^!?©y- ^Xtf/Xte 

(2) MRfc^SJtfcS^-hfi^S^^ 

y h^vs?**^ p< i ey-fe/Kogt^mL#ic®^K' 

[0 0 19] r©i ? L^SrCM:, 
^■ttju^ic^ii^ij^^y h^s^^cby— 

t t t>{Cli7C-r6 tV^fc> V^^y7h7'f hist 

uy-bw.s. our?- Kismjs) £i£<-t-£>r tasiq- 
<fc ^5,, Strl5^«ttt:^LT, hv^/Hfg 
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y-K^^^^-^ttisgfeS^H-So 
[0 0 2 0] — £\ 95IE^f*<?5^WP>^tc^-ofc|g2 
CDP=m& 5 fete. ffifE^diEeSH 

^tt^#fls:|E1t^gwK^tilU^tett, SE^tiJ LICK 

u ■msiSrgE^ttii-ii^y^-y l-7^^©y- 
atu %&m&.**}) h7y-^^©y- H-g^ttiL 
n# tc epiD-f- 5 m£E t giumtt t <o m \z & z mm & %im-r 

v**mi&mmiztt vxy-*m&*m'<-< r^tsr 

MtfL* * V b =7 9<DV— b'^-f * 

z7 , 7xjjfa\z->7 b^^rpm^m^tt,^ y—*;< 

b-tzizib. y—xs^Txm&mz^ <-tz>i^ix 
xm&.y—xm./\?y bmzmm^fMt.^m^^i>^ 

[0021] ^<o^mv^&ti, Wi&tetHcis^x. 

x\ *<Dm.GL±%-m&.±ic*z<y-b&mnE.&±%- 

fft w^^-e^^il^^ y- K7 ^v 5 ^ cd y-^-t- K 
T-li. y— KWv(iacoPPABmflEttSr7c#Hc:«tt(c 

$ibfc N m-7-b'mzmmztifz-tA'mi:m&. 
±^uyt:5s^y^y-fe/nc*r-t-5ra®*ft*'fe*sis 
[0022] rttibcos^^^y h7^^cy- 

S.t^StJ#co^ffitcJ:53S^to^^iJ>^y h9 
is=S*9<K>y— * b KW>-com£EPPAD^*JVNT, ^5 
^il^ffco^^ey h7^^^^co/^r^.^M**iia 

ic^l. HfnEiitu^ ^ y b=7^"s?.9cDy— 7. bmzm 
cfr^in&.Tnm&.&mQ-rzz b&ms. uvs nor 
M-^ii, ^^51^^^- y h^^v'^^coy— ^mjEepao 
t i: tic^jl^co^^ey h^^^^coy-^fctl^ 
Cmffi^EnSo^ix. *fctfJlEy-^i: KW>"^co^J£ 
PPJPtt^ hy ^V^fi^XicttVfti? 
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•cnmt ltvns y - x?-7<&&&&m-rztt 

[0 0 2 31 FG§U£*S<^Ttt\ t 5 — ^fS^tUL 

GMT*li h ^AlfeffcB&fftf 8 n m&L±bm.^1Z«>\Z.m 

*m Ly- KSff 3 . 3 vaft-cttiH*««t?oa«i!7 

[0 0 24] -Jj. *fB3H<©*#3Stt¥t!SfcEiagES 
tt, ±K«E*UlU*tt*jfe«-*-5#a4UT. 5M#iy * 

u tui53i^^^y h7^^^^<og?^tiiL^F©y— ^. 
strEss*.* * y h7>--^^©y- hicw^m 

U<»i, ^5S^^^ey h7^^®y-nc^u 
tutss^^^-y h7y-^^©y- istfi^c^ 30 

[0 0 2 5] *5&9J<3*ff3St£¥3*#E1S:!£eH:, £4E 
SKff*/^f«i:St5y-^«t> £ 

«iwgg!$ix. iSlE y— fell kw >-©«a J *J 

15 !7- K*t««WfclfelR**l.fc«tt-CSEaEr<5li's' h 

WEEttJii^oy— *«*Atf/x«: kw >-si«eic, 
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-c. stE^-y^/^jsStfi^c^uise^-f Txjjimtttz 
«jE-c*>ot\ /4»oMEji^^wr^#g;<DPpiDm 

[0 0 2 6] 

i&w<Dmm<Dmm sit. *&fR\z&z?F#&i£¥m 

E5E L-fc y — w * * —^W$fc*»t* 

KJ:oT**W©#3»tt*:*IELfc#&»*C|ft9!-r 

[0 0 2 7] ^^fflg?y- Kf^^j'-^KBtSO 
& 

1 t-^^vxf-tsi'&m&.-rzia*. y — k^-c 

LfcMONOSl'FS^ ; e!) h7>"^^ 
<o y - Ky-< ^ 9 -7Kf&i:Wm hit, 
[0 0 2 8] D2 4lcii. d<^^cDggtcffiv>ft:y— ^ 

- K&WL 1 lcgi^$nfc*51Wi-fe:/t'SrA, ^51^17 

- KSftW L 2 I'Sig! $ iLfc-fe/u-C, ilS^-tr A- S t P] C3S 
^y— ^-i^S L 1 *S iOfil^tr?' hi»B L 1 
fc^S^-fe/WSrC, ^3lS^r7— KiWL 2fCgigg$ 
tv. *I«Jy-^«S L 2t3J:tl'#M^7 hi^B L 2 

h y >-yrt<^!7— Ki»f*l 0 0*T-$>ofc 0 

[0 0 2 9] NORM-fe/HCtiV>Tx MONOSS/^f 

xifcS L l*J.ttF*jl^y-^ilSS L 2, ^51^C5' h 
1BL2, ^5S^!7— KigWL 2 Sr^T^tSmffiO Vic 
I^tfy K»B L 1 C0ft©BS*(iJl KW 
(Mttf, 1. 5V) SrEPADUfc4»tS|-c? x iS*ll7— K*6 
WL 1 lJ:ff/£»K^-a b<7*- hffiJE (^Jili, 1. 5 
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w^ngici. 5 vomjE^EMm^n. ^oy- mc 

1. 5VOfJE^MSix5*<b^P), ^Kir/i^— * 

S&tf y h&B L 1 fl>e>»#y— L 1 ^Bg^fflU 
tt. toy— hl»|t«E*SK*tHby-h«E±0*^ 
8El4SE*tftv\ «e<7)-^ S«!7— KlftWL llcK^ffl w 

S, ^SBRir/UAOtt^au^^-f ^Srftifirtc 

t\ t* 1 0 0 y - ^^-y»tt 

fcWJTttfcr 

[0030] is 2 sic, ftmm±A'A\z&iitz**ey h 

7ls*J*9 (y— hg: 0. 2 /xm) fcoV^T* * 
§&£l 0 0 7jis\?rotii&<DV — K^-f :/4*4££ 

LKOMSE) Sr^7^^^ttfe 0 SScoir^T 
#6**^— #«:K*ttm:tt* y- hWffimJBEOffi 

± 5 *»ttffffi-ett, J:* 1x104 £»*t-<e> 
Hifcx-*£<fc 9. «ttl 0*-Cfc5 3. 1 x 1 0» g> 
*:BUfr?#Hf it, tovth*-f > K 

tffixio^ti?) t-oy-K^^^-^ftttJtu 

[0 0 3 1 ] :©/^7^«ffiORg-Cli, 
WTO 2 o^BBHjft3fts#aE-f5 £ fc jfts^o 
[0 0 3 2] Si OPpIM^: LTte. y— MEV g 
(1. 5 V) *SffllD**tfc3Ml!7-KllWLllC«KS 

»*, 1 0*«©VthCr-f ^K^«*«*«»ft*tt« 

0. 5 VKTfcfto 1 1* 3 r i: Lfc. mtt, so 
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[0 0 3 3] «2^njaj: b-Ctt, i^^yt 

oy- hsifii:mjEvth(w) , ?hs«©^ hfinewEv 

th(E) #i feKltftflOKv-^ hU W^»#3i*fl0©y— 

MMtWEvthw ? hub l i oepinm/E 

y-hgd5 0. 1 8#imJ:9*V*»*»cWfiEflSLfc. r 

tB"C*>5#. ±ISmfttcJ:oTl h7^^^t;^<D 

h«fc**<i-*«jflt^6m*«Mi-C«>Vth 

(roll-off) a**CTV^«rfc#IHH-Cfc*. 
[0 0 3 4] Cttb^PaHAttx *»W^*5»t5MON 

[0 0 3 5J rix&ogufctt. M^FGStt 

»«JEdS3. 3ViUv^ny7h7^h^It 
h HfiSmff V th SrM O N O S & it« L XM < KS^TI8 

[0 0 3 6] *3US^ffitc«55F«*14^««cffi«3SH 
RIttt, I^^yt/us^y-^SSLUM 
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•cfciii^'ofc, *m^tij u^-feii, coy— ^ 
[oo37] mmm i ©ras^fw*t-r5«*«t 

lfe»JBHc*»3S»5HSb6«j*«#*a^iUfc 0 tfij^f*, sg- 

#m&.-e^Aizmwi£ixizftm#!.y—xms l 2 t^a 

ft try h&BL2\£TE<Os<'{TxmmZ%VxH-ZZkb 

«*fc#Lii»'<-i-TJ*, IP*,^51^ir/KOy-^®«X 
»i KW ^®«i^*/w^j£^JgEf8!©p ng^a'ig^ 

iift^y -fc/u-s (Dy-xwmwzky— hfiitiaw. 
<z>p«g <K>n&m& 1 veirt ti-swa'Mt-arig-eifc 

5. #NSfty-*i&S L 2 £#£ilftfc';y hi&jlBL 

2td<o^r^«jE?rff*Dbfc^-g-{c: x iftift^y 

ilft!7 — KiSftWL 2^<DB1*DliJEH:, ^-f-S^-r^/W 

— ? &m z+ftmm -c # 5 eit r * mm 

5rt**M*LV\ ±S5?f*2<^Jg)S?&£gift£: 

Litm&.?t*:v ^^sny-^mam.ma. asft^y 
tests L7t„ 

[0 0 3 8] r^ip/igSS^mu^&Sr^-t-S^.^ 
*f©iLT, *3§S3cD*^t£¥3|<£7t^y*gg-C- 
It, miRt^-V h^^itxf^JTX^m. (Xlt, 51ft 40 

GMw^^tt^^yiig-^igfflt^rti-cfc^d'x i# 
\c&m*TW&m* -e y &gi: utit, m$jwm^m& 

ZtliZMWWfM^&i bit, ONO(0xide-Nitride-0xi so 
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de) gSfcltNO (Nitride-Oxide) m^<0 Mitm'*/!'? 

sas7-yy — * ( nm) a-— ^©-j-/*^ jKy->y=i 

4&£\ gt^ffiLv^** — 7i>m\^<te2>Zbfrh*& 
fc.^tf^i^/t-J&SJl, sfc^liSOI (Silicon On In 

w bit, ^r<osffifflarta'tcm^*fci*jE7Li'«m-r-5 

[00 3 9] o^tc, *JS9I<DJt*ti*tt*r % JEKAttft 

[oo4o] as 1 mmi&m 

(y-h<fe^iEg) i!ONOK^*>45MON 

0, 0 2»4^:^0J(DMONOSS"F»^^^--e-ySg«» 
[0 0 4 1] 0-f> x ?5F-§-lJinM*A:lip 

2*Jiof4iiSS'^ ; t y h7Vi*^^it)y 
mE*^Am & ttcsfi 1 rt-ey-* 

ffi* 2 *j .t v K v-f vgB*£ 4 tc#ESirfcSs^dSB[^-f- 
5. y-*®i£2XtFKwr>-ffl#c4tt:, 

W ^«JJS4 W^-r^/^fig^JSl a tCBgtfSSSffi^fi: 
B(C X LDD(Lightly Doped Drain) i: W~fZ>1&Mg£^ 

[0 04 2] a y- 

^6 <sr^-LT^-=E-y h7v^?cy- hnm8&mm 

<^~5*$*&a*itii8,g{£^A£*Vfctf y '>y =^ (doped pol 
y-Si) , XJidoped poly-Si b XfifejA^JR^ y 1r-i Kt 

[0 04 3] *H«»ttfci3rt*y- h«fe^M6 ii, T 
h^/uiSilio, fMi 2, h-^ 

li, «9*tt|RiK{fc(-J: 9if^fig$^fcifeYt^y =v (S i 
02 ) ^Si^kLfc^b^k^e/ifj, rojfei^Krt 
5rS^i'iES hv*!) vytci fje^-rs. MO 
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NO SStMi h ^^^mtSJm lOt m<tm 1 2 <r>— «C i: 

KFN (Modified Fowler Nordheira) h^D V^SrflJJB 

OnmA^3. 6 n m<£>«Sffl ft 5 r. 

im, :;-ett2. 8 nm\Z%tj££frX^Z> 0 &{k 
. Otl 2tt\ m*.tiS. 0 nmCOgfkv'y = V (S i x N 
y, 0<x<l, 0<y< 1) ^*>e>S!fig;*Jt-CV>5 0 

jascPflJl: U-Cv*— ^ S!ft-5J|g^lHl^:<0{£T6SJi: trill 5 
ftlC, ftiST-tS. Onm, ff*L<(i3. 5nm£l± 

[0 044) ofi:, c©i?iiM©^*!) h^vv 7 

•fit. «*Lfc^Wff«« (WtUpafJay?. 20 
-'<0 llC#L*-^IMHgE«>»J*, ^— hHfflmJBEV 

<D7£j££:fTV\ y— ;* • KWytWSfit SVMC 
-/<— a- hMmk^v KSSH3l-tXS«?SrST, SK^F 
[004 5] Jbia^- hifei»BI6 ©»j*im-ett, * 30 

3v«Ri*imiMfcU o^ic, r>*=r^H§i 

(RTN&S) Sr. 0 0 01C, teSBflB] 

1 #cd*#-C*t h ^* A«*ffi 10 (i 

»ff*2. 8nm) Sr^fifei-^. offtc. SEECVDS 

■eSikBS i 2 4-ft»siffas 5 . onmti^iji:, r. 

a5/?v (DCS) irT^sr^jS^byhaiA^^Sr 
«v\ SfifiS6 5 0 < CT?fT5. ;:©!&®s{kBI-t©£{k 40 

tt*B©»3©*t*fc»jLi-5fc*T*ffi©iiMEB (* 

^HM&S) XlFj4il*#**afl:-*-5i:iv\ rco 
fr^-^lWttafcJK^LT^*^ tartly 3 

t% frnmrntumx-m m k> -r s s<k-> y = >-»©»'> 

(3. 5nm) ?r^t5, wOJKUMfcMu ^Jx.tfH 2 so 
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y7"i"</v (£fk->y ^xn&mftfr^n^*^— 

H) *S2. 0 e V1Z\.T<omgt<om^*\ V T Y=7y7& 
$)1~2 X 1 0'3/cm2 <0®S-C-^fig$ix5 0 
g{kl£ 1 2 25S 1 n miZit L,1kWt<t-> Ua^K (hyT'S 
itMl4) 2*1. 6 nmMf&ZtX* z<om&x-Tt&<om 

itwkm&m'p u ^<k^ i 2 <D^mmn 5nmi4 

[004 6] ^mS^O^FS^-tt^ * y T'tt, 12 2 K. 

o JtlE«fiS,©^^ey h7>y?? lit?NO 
RIt;w7 (O^^e-y -tr/HsMSfiKtSixTV^. NOR 
|WWfft > ^*!lb7y^^Mll~M2 2 
asfifyiJjRKlESSiV K9>":***IW;6MHrfeE2 
4 tf^«lc!7- KflU try bm&XVftMMy—xmz. 
io■CE^$i^-CV^^.. ttneH 2 4 i: -fc 

/l'A~CSO!-fe/'l'S^^it5. ft*3. @2-CJ44-fe/l' 

mmizz^xm&zixx^z,, 
[0047] *m<n^n&&.* =e y x-tt^ try h 

mi iroy— ^ffl«2, stF^Si^^^y F7>-^^ 
©y— ^ffi«2Stf/XHKM vfg««4tJ:*fL., -5rH 

KI6lc«iBE$n. ^S^!7- KISL2 {C^LM^mjE 
SrEPJni-5^-1'T^lHlS2 2 ^Sr*-T5„ rttP>/W 
T^leIK2 0, 2 2li. il^-fe/WS A^^— ^trMWU 
■T^-g-lc, ^tc^ai^-k/UBcD^w^^-^^kSrKik 

m&.m*s<-<Tx^m - tsar* "fmvm^-r*^ 

[0 0 4 8] ft*3 x ?lJ^r^(l]K2 0»4. pt^E-y h7 ( 

[0 0 4 9] c©ipji«^coT^tt^ ; €-yf-*;v> 
XI3K2 oicio-c, s^?'J©y-^i^s l lKiiiJRy 
ftmny—xms l 2 i try hiSSB l 2 ^^51^^ 

T^[HlK2 2iCto-C, ^3S^C0 7-K«RWL2^ 
5o il^^s' HSIBL 1 IdglS^aL Kw^m 



(13) 



#^¥1 1-330277 



23 

JE, Mx.fi 1. 5VSrH3iOLfc«, 51^!7— Ki»WL 1 
fcgf^ajE. Wx.fi 1. 5V4r^PAD-T^o rtUcfcS* 

* • Kw>«»c«ffi*ffa**t. tut?— hjrafjeo 
hWEfcujesftT^so-c, sR**y 

ftShs. a^-t^-^tfWAfi M o" *>»£\ ^co 
«i» ©i§£>r± % ^<oy- kbukhje 

[0 0 5 0] l&\ *Wl-feyWA-e»4^ ^(O^^r]) 

5Vi»5)0. 5 VlC«ft§*L-Cfc5 9. 

0 V^S^£ it«& Lty- Kr-f 
*I}:Sf ^ti6 0 :o*S^W7^K (IV) © 

*I»M7^iffi (IV) (^TODSftfi. 

U WIEff'M T*III8g2 2fcl±£#KBR 

17— K«6^r-x«JE<OHl*O^J:oT. ^-=ey 
**M2 2<£»/— h«tt*«Pt>±MT C>il"C*39, 

r^*>±ff e>*i5«D-c, ^©f 5 ^^*— ^♦Mtose-fi:* 30 

[0 0 5 1] SIT. **Waffi«^^F»5£tt^ y cofg 

[0052] [y— hMtEoy^^7^tff* 
^ey F7>^^mi ioy— ^ici3itRy— r 

-^»/^7^tJEVs(sel) t^- hSSffiSffiVth^ 

vthtis^y — *m/<4 rxmm v s (sei) fc*t « 

MffKttl. 2 6 £ 1 i 9*#v^iiSjpjWLfc 0 5fe^ 
H"Ci«y-^>f7^«EV s (sel) 5:0. 5Vfc 
S3:5£Lfc4&^fc, hSBffi«J£Vthf*0. 6 3V£* 

K £ ?) L*: h (SffiUJE V th £ [illt 5rt^ t * 

[0 0 5 3] 04 tc, IRy-^»/^7^tffiV s (s 
el) t L"C 0 . 5 VSrBljDLfci:*(Oy— Kt 5 ^^^ — 
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JEVth^{4cfl5JcJi*»C0. 6 3 V*!tti*»fc$/7 h b 
TV^rt^5 o Sfc. CCD0. 6 3V(Di»^7 

h«<D*#i&*ra*>y- hssfismjEvth(w) at. gg^tb 

U«E1. 5 VfC*fL^fC^<T*#^ 0 tot, 
y — ^q7^|ffV s (sel) 2*o. SVggtt, 
m^ffll^Vth^^y —>3 *-e{ST-*"5, 

FW««BEVth(W) #«5*ttJL^— 

ffilEVs(sel) <DRl^DtCtoT, *S&*ffl£ffidHH0> 
y-hHffi[«EEii (Vth^^^K^ffi) gflttifcffcttfc 

[0 0 5 4] (#»*i-fe/UA<oy — Kt*^^^— ^4*tt 

j&^fc^. WIEM'<>f T*IBK2 OtetoT. 

*m!EVS/D (unsel) SrBPJ0"T 53b* (5 — K^-f** 

[0 0 5 5] MONOSS^tt^^ey^S^ ¥® 
tt*c»MMkS*Lfc*-ir y 7F77 :/-e«W«#«:?T* 5 
fcfc, y — Kt^** — ^icioty- hWffiUJEVth 
©«^*«r*m-6»^, y-M6tg6 (ONOg) 

\zt^^>mm±. bB3SD«Eiy-^*5±tj5Kw 

a^!7— KJSWL l^>SttO«ESrVg. y-^iKW 
[0 0 5 6] 

[Si] V = Vg-VS/D - (1) 

[0057] m 5 fcri, *i«t/uAfl!) y — Kt 5 ^ ^ ^ 

VS/D S:^7^-^i:tT/Tt 0 Z<nm 5 fc tttfi, ^ 

-httEVg^i. 5 vty-^^ Kwy^iffivs/ 

D 755 i v<0 hmjEV g^ 0 . 5Vfy^ 

t K xomtiLVs/Dtf o vx-coy — Kt^^^^ — >^ 
^ttfififS— S:LTV>5r b&&1>>Z 0 9 , _bia 

(1) ^<T>¥— h«6»K6fC^^-5«JEV75S0. 5Vt 
^Lftixfi. y-K^^r **—7ftH£&mi— SrT-SC 

th^-r ^ K^«tttt2«^it*:$ixTv^ 0 f^^tc, m 
suv^ i vco»^-et, -e^mjEM^^ufttLfiy — 
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3fe <fc 9 tt^c-t- 5 r. i: # tc« MX' t -5 , 

[0058] £t_k<fc o , ^ms^agtciiv^-c, flfrfE?ij^ 

<TX(E]SS2 OfCfc 9#:HR?'J'<-l'7'*mj£VS/D (uns 
el) £#:®#Hr/UA©y — * 1 KW^tdEWHlU 

fc„ ^©gfcgs&mKgiu y-nEov»«*o»* 
t *5m#wigfn t gg< §§^-r s r * &m <ommx-w & a> 

#©fS]# £ tfWfasttASftKX v^rSjK^ffcL 
fcr i©mft-efc5£:#:t<bft5. fc*s, »CH»U4 

3Vii9i< LfcS^T?fc, ^I^J^7^tEVS/D 
(unsel) £r 2. 5 VKK^-fftli. #il^ir/PA© y — 

[0 0 5 9] (f-?tftm f-?t!6tl0 0^ 

01© !> - K-7* * * — y^tt] ortc, **y h?y 

2*0. 1 7 y mCD^^e y h^V^^^ICtJVNT, -t©^ 
1 0 0^riHi*T-?Tofc»-g-©y- hMtttt 
ffiVth©«ftEIS«'#{£^i- 0 " S 6 SSifeT^— ?SST 
;t£l 0 O^lHlffo fcmtffc, -y— MWffiWEVthttsfe 

[0 0 6 0] IWf-iS'SSxSm, ^iltfHr/WA.S.T* 

oiw-fe/w s © y - ktV * * -y*H±ico^-c&*t u 

fc. 7 s — *§&;tl 0 0 ^^©-fe/WA© y — 

umjE (asiif? bi&BL i<ogp*omjE) , ^ttiuy 

- h«E (3S1R17- Ki»WL 1 ©EpJamffi) £r#K: 1 . 
5V, ftm&M-'<'(T*nB.VSfD (unsel) SrlVKK 

:S:I4 0. 18(imttftT'fc5, B7T-IJ V iffl^— * £ 
i£»-?*H?L.T. »#ii*«tffl*JJ:Wffll*tt«T»09 1 0 
f«oy- hBHK«BEVth(W). Vth(E) j3g:#© 
M*>?>Vth!?W>K^*SSr*«)fc. Vth>7-f 

i^0. 9 4V*>9, iWFJfcl 0^*©*ffltt-Ca*bV% 
Vth?WvK?«0. 5 V.Ki±3r^iSj£:LT^^.5^i:;aS:9■ 
;4>ofc 0 

[0 0 6 1]of!:, 13— •J-Kf-f^?- 

C © y - Kt* -f * 9 — ^«H4«rW« Lfc. 
[0 0 6 2] CKR-feArS 09*4:* aiR-tr 
/uSfcfcv^TliK^-ttiby— h«jE 1 . 5 V, 
KK^tEl. 5V, y— *®JEVs (0~0. 5V 
§3) £#5, -©^-a-t.. 1 0*iM£©Vth*.< y 
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*ias l i iciE©^-rr^.mjEVs (o. svti) 

EMa-fSi:, il»©Vs =0 V©i§-£-£it!gjL.-C, 51^ 

■ir/u s © y - k?^ * * -7mm*&w 2n,zztzm 
[0063] c^ji^-fe/i'B©y — y?<(*9— -fm 

m B8I4, ^-^S^^l 0 07f[5J^©^jl^-feyPB 

©y-K^^^^-y^ttSr^-r^^y-c-fe-So rr-c- 

io mffiVS/D (unsel) — * t Lt, ^©ffid* 1 
V, 1. 4V*i«fclM. 9 V©^-a-(Co#^L.fc„ * 

2tC*fU 5S^y-^i»^T^^LEi:lil^bV^0. 

4 v©mjgEsi*DSr^fofc 0 a 8 ± 5 &msim 

^-fT^mffiVS/D (unsel) (Sift ©#-£"<? fc> 

y-KT'-f^^-^ttlilStAyifl^— 
0^m©Vth^-f y K^<Sfc^=SrtoT0. 5V»± 

T^mffiVS/D (unsel) 4r 2 . 4 V*"C?JiCf Tt>, 10 

20 ft©vthi^fy K^fB^Uffitt^tS (o. 5V) i 

[0 0 6 4] [#5i&-fe^c©y— pf* *9— y*# 
— tt] la 9 tt, "t^-? str^r 1 o outHim"©^s^-fe^c- 

©y — K7^**-y#te$r5H-:/7yt?fc5o --"C 

ri, y^tbLHtajE, m^mi^y—hmmm-ii 
m8<Dm&tmz< 1. sviu ^fc^^r^niK 

2 2tcJ:t)^^!7-K«lBL 2»c*fb, 51^y-^« 
x^T^miEirlil^LV^O. 4 V con&ZVjaZff'o 

so iifc©-C, y— ^.mJEV s 1*0. 5Vffc5. -©^S 
^■fe■/^Clw^^v^T'b. l 0^©vth^-fy K^tgis 
0. 5 V£l±5S^$ix5r i#a-a»ofc e 
[0 0 6 5] S9-C(i^a^!7— majESrO. 

4 vtLfcas, ge^fflL^F©K-y hi^mffiTbsi. sv© 

^tCjoV^T. Vth-7-fy K^«©*»«!7— K««E 
ftffttSrlS^fc. i©«S*, *WR!7-Klll«JE*J0V 
a»f>o. 6 v*r-iii o^rovth^'fy Ki7*I©^if 
fiSi±o. 5veiJi-efct). i 04?©Xfttt&*ll»&«& 

40 [0 0 6 6] £i(± ± y . IJ?t/U7-^ *K^tBi-gS 
fPmVmw—^Wik \f v Hi»lciE©«flESrBJAD-f- 
0. 2^m±0&^-hfi«t-© 

ix, &?f(D0. 1 8 am1feft©MONO SM© 1 h7> 

ttiS|»lJ:t5Ci*tBl?*&. *©1M*B* 
14, 0<l;ttfO. 1 3 Mmty- hgd5StcS< 
0. 1 8 ^ mJii^rolSf^lCJJ V>"C t , ^IR^/W77 
mffVS/D (unsel) ±J £0^*31^ ^— h'<4 T 
so Vg (unsel) Sr±lf 5 r t SS^ItgT*, H/ilfcft y - K9* 
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O /to 

[0 0 6 7] $ fcK. ^il^-fe/uB^y — KxW 
hiSSBL 2t;r*fu '>ft< i fc 2. 4V$-eiOTt5 
*WUy-h«E«rSfT*>l. 5Vi9 3V«**< 
* <t5^ i:d5^$ixfc 0 R*BU#*>K 

[0 0 6 81 £*_hte, *3£NBgttK::fe(t« y — Kt^ ;* 

tfoT. *©«*»ElcHMttftv^fcll*<, 
[0 0 6 9] O^ey Y^^^^zcnmm m l o 

«#©*««flEtttt 1 0 v-c, »#5i*tttt. » 
^tStcfe#L^^w^^^ 0 ^ o Lri>U 3V-5 

[0 0 7 0]@lllC, 

fc* 1 0 V©»fttEt> y - Kf-f ^^-^ttttiys 

#»1-5C*ttftv*fc#;t&Jh,*. GLbJ:9« 0. 18 
//mMONOSi^^y h^^^^^tC*5V>T, ^©g 
^flBJBEi* U - K^-f ^ ^-^4#ttco©J|5S^a i ttft <b ft 

[oo7i] (iif/^^wt] ®i2{cy-hmjE 40 
i- e :©Bi2i4, y-Miasi o/im-e»*«* (y 

- hBSfitmJEVth : #5i0. 5 V) |C*5tt 5MONO S S 
p^y h7^^^f:ov^, hmJBE^o VO 

4§-^coy-;*£ Ki^W vPfl<D«/££«^ffl^— 

5 V"e<0*lR-fe;KOt«ttttjie 1 n ATfcofco BJ: 
9 fcU L 8# (CRMI t ft 5 /uicio t* 5 V ^ * 

[0 0 7 2] B13IC, KK >mBfc£> K W V«JE#t so 
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^mm (m^mx^mm) n3io/iAgstfcot ft y 

— h«El. 5V X KW>tIl. 5V^ 

[0 0 7 3] El 1 4tcy- hgriSo. 1 8 m 

"C, y— USSrO. 2 /imftSTOKW^ta^y- 
h«JE«#i4Sr«Lfco y— h«JE^l. 5VT\ h> 

y-*«§L£ tr^ h»fcjE©/W7^tE«rR3llDt5 

4^t A4-Ci«**-&5r t^PTffiJCftofc. r<Z)E| 1 4 
^6, h«BE#l. 5 V<£>£#£*fc&bT\ KW 

>o-m8f£^^ilSftit*D^pitgftr itt, i-ty^ry 

So 

[0 0 7 4] ftjb\ x — ^^S^tttColNTIi. 3feW 
H6-C«bfcJ:5lcA#-ci 0 0 ^®Sr«8SbT*5 9 , 
rMMONOSltli^t y T h^y^^PffittfcHI 

^fcct^tc:^— ^Slfex.1 0 OJjW&X'Ib^Xh 8 5 
t:. 1 0^£r«J£-rs o 
[0 0 7 5] *3W6»IBtftt. ^S^JJdJRi-S^^y 
h7>^^^M2 lcoy— K W ^{c^rtt«ettiE^ 

»ttft«ff«r«ftr«Ci*-e#S. IH*« 
mjEVth(E) *si*Wli:i:tl2:ii*"*-5 4:V^ofc. 

^*-^W4^IBHftv^ttH"C, st^wuy-hmiE 
*O-»A/l«*R*tab36SpriBi:ft6 0 tittL^ R 

rt>. y- K^-r ^W4ic*5v^r>f ^1: try hi 

E^-^y^tii^It^^ofco MONOS 

fflTJWRtt^*!; -ctt, K*«La«#a#i!7— km 
ff«>i-vifi0"ejB2ffipa»s*L* o Lyb^oT, ss^a 

L^F<0!7- KMflEfcl. 5V±?3VICt5iit, 

[0076] — £\ ssi^^y h7^^Mi 1 
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KEI*S-fr5r Vth->:7 

< r*«J*a»feWS«*>Vth«:«< »*5iA/«fc«>lc4 

«ffiVth«ri:#S*5::i:tt. V 

±rf*ri*s , BriBi:ft9 % c<^*gm v ^awwr/uB, c 

[0 0 7 7] r^e>OttJ»*f4 % 0. 1 8 a* mfltft-e* 
^ftfeixfcp 0. 1 3 Aim1fi:ft-Cfcra«ftSb**5 

0. 1 3 /im1B:ftKI»^*5V^"Ct>»b*t*ortt 

^ ^ * wme £ sum usiwiir" * ^i?*?—*' 

[0 0 7 8] Elij;^ 0. 1 8 MmffiftOMONOS 

*LTi^5 £ k S:*^ft5C 4: fc 0 so 
[0 0 7 9] *»n*SOTlcmTOftttflRN 

[00801 [&a«E^a*i:*effy— ^nsrfflv^fca 

i- e :<oaaNORit^rw7om m^it&p 
9 ^tv<nmm \zm&yt<D b u^sfcttLocos/*^ 
m*#mm& 7 1 ##nn-ci^y Mjosrui mis^ 

IT, *!7 — «WLnr2 , WLrl , WLo, WL 40 

tLltV- h«3Ktt. flitfHl fcH*lc. 
[0 0 8 1 ] «-*^5>l!i®«<DPBl|iHrto|gl6ffi«{c:ioV> 

4*f»l« (iiltH/yf*?»««) 71 so 
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[0 0 8 2] — KiHo^Hfi, i^-T K**— 

Jcy-*ffiij££ KW>««)*tS«W«- fcJ: 

[0 0 8 3] Citify hllbfrffiJC^SftTV^y 
— **|SLn-i, S Ln , S L n +il* % KW>MES: 
*tt*#&*«H»W*7 lJii:y-^««JbtcKtTU 

T*o#y— *«#ics»£ft-cv*5. y— 

Ln , B Ln+i dS*IBW'CiBi»S*LTV>5 0 rob'y h 
[0 0 8 4] cco«t 5*«Ji£^it/w^ — y-ctt, _hfs 

bnky—xmrnstmo:*^*? hiL# % 2s© 

[0 0 8 5] [tfy h«ixv/x«:y— ^»^»Jlft* 
itfcNORS-t/u] ii6i:, i^y m»vy-7«i5 

mmitzfitiftm y-^i^aisiNORiw w 

HK«j«Sr*-*- 0 t^t'^MSBL 
it^y-^llSSLi:©Bi:JWiJlcHlA (SMXttSfe 

M21-M2n<i:, ^^IHifeSBL, S S L Sr^-f 

(e'y hilSB LI, B L2 X\*y— *ms LI, S L2 ) \Z 
^tl-etl&tx-fZ 2 ®<Dm$l b 7 >Z?X 9 S 11, S 12X 
I1S21, S22t^fe*fiK*lxrv^ 0 

[0 0 8 6] ^co#aJi, Site try h«S£y-;*j&as 
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yfl!l©il& h7V-^^ SllX»4S21^^-il^ro 
*fijr-a-=y hSr^WyctTy h*!B LI, B L2 ri»ibiiO!> 

m<t, i&m&m?j<t\cmm-?tbz>o tut. y-xm<om 
& h7>-^? si2x»iS22»ffii^T% -y-yy— *«&s 

ffi (ixlf, Jil2«!t*fflNOR§{-fe/V-C^V^iSS-g-3 
h)BM£8EW) #=Sr«^-5r i^«t«3 v ^J6 F 

fcS. •^T'K'y h*ftS B L*^:lif-^y— *i»S S Lit 

U ^-I'vfy b«BLl,BL2 f±y- */HBi»S:.81V> 
5„ 20 
[0 0 8 7] f L -v^/W^S<DS#ii^/?H5fe^--tv— > 
3>Srfflv^Cttc«t9 x Kl^ y-*i£fUi 
KM h >**m%i : $:8>±-rZ>1tlt>cO 2 Sttffcfli 

»y-^/ kw v&«^©;*y-y >mic&tiz„ 
rrofcft, J; 9»*IBfcy— M©^*D h^Vv 5 ;*** 
[0 0 8 8] rwlHlKSi^O-fe/HcioVTt., ^feJcfSiifi so 

l ■tz*mmmm k« 5 wbw** ^©mr* 

;tl2*D I NORSL V**5H i CRMiffc£*vy — * 

mzm&-fz 2 o© y-^is«ct?** LtMy-^i 

[0 0 8 9] ^TtfcMONOSS^*!) h7 

T. ^*yt/KDh7^->*^^t?:*-tLfcl h7> 40 

11, 5*-f ** — -f-r— S^ifcteOKsS*. h7^ 

^^x§!p<^y-fe/ut-r5j6J5*s*>5. **#ISt£¥«£ 

iT\ iE£B#tc:, xyAy7>^ v h-ClSfn-*-*. * * y # 

So *SS^tb L^&T*li, CSJ^7»y— ->a^ 

i£©y— hKfiEmJETfcoTt, y— 7t/W7^Lfc 
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bmmx'vr-fmz-mLAisim-e&v . r©ic?fc-c\ 

[O0 9O1 Jf,!^ hv^/ntei@tMiStt:SiW^<T?t 
5fc#tc, *— /w©i£A##Jf&J$*v C©fc#*— /He 

©& 9 5g L«H4 (xyra7>-^!|$ffi ©iSj-h^JW^-C 

^•yir/uri:tcEg^-5^AS/£< » -fc/uffi;«i|§/K t> 

ANDI, NANDifcSV^D I NORSSi^© 
t;Hl©^fiMONO SM^F»5H4> -=e y = 

h r. t #ttis b ft •£>. 

[0 0 9 1 j g 2 mmmm 

**JS^ffi-ei4» MONO SS?Ffl3£ttpi * y ^trof 
^J^ov^T^i-,, H117tt\ COMONOSI^ty 

i©MONoss^tt^*y 25s v 5fc©jg 1 ^U£7£ig 
•t^ft*©!*, *Sii67£ti©y— hiffei&M3 oas, gffc; 

ffltl 2lCft;tT&{t:^fcBi3 2 (SiOi Ny , 0<x 
<1, 0<y<l) r. tfj>5„ ^:©te©«l 

fig, fiPt>¥**£«i, y-*ffi#2, KWvg« 

^mitm 1 4 *j i try- ussu, $ 1 mmrnrn b m 

«T*fc5o K{fc£fcBt3 2(4, 0!|;tl45. OnmiOif 
Sfc. *Wl:*J(t5 hv^^JI&BIl oil, 

ssmmmz 9 femm&\a&tx2. o n 

-Ctt, 2. 5 nmSS^JRjPi: L-fc. r<Dwt«:, Ml 

mm&m-v b f*/ummM 1 oi:sio 2 k*^v^^ 
[0092] roi^/iS^^^y bv^itxftDM 

D«fe-caMt«YUi 3 2 «r*j»Rff«s 5. 0nmi/i5± 
Pld, rtv«t !?J5«)^ita-t--5. r©CVDIi> MX. 
14, -^nB^j/ (DCS) , 7^7tJ J: U^n 2 
OSr^Ufc^A^?rffiV\ 6 5 orftf 

5. r©«l*<tBI±©S i Ox NyR7£j&-m. ^Sfc 

«c-c, ^feT^E^strftta (**— ^strtoS) rvj^ 
K^#*ajg{t:-r s i j: ^ ^ t »4« i ■gmmmbmm.x- 
hz* taw*, mimmmmbmmz, bv^mtm 
i 4&iiw-bnm&<Di$.m. m,muT.mzmx. m 

^MONOSI^^ey h7^^S:^Jt5 0 ?£ 

a 3 2<Dmmz^X. mitis!) aylCMK-^L 
TSiOx Nyli LttiV^ 

[0 0 9 3] H 2 K*riSK«J«l4*J06»JBK*SV^-C 
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[0 0 94] w^Stfcy^li h7y^^(Or-^ 

r"— i o o^m^o^-et+^^vth 

hm&vtmxoi o^t^y- hHfiimjEvth(D^>r > io 

K*©0. 5 VJ£*±£Mj£T-#*: 0 I^t/VSO 
0. 1 8 // m«^^iti:ftfC^V>-Ct*^^CD^r?att 
[0 0 9 5] M3E\Zo\,^Xh$u<Dm 1 0 , jH 1 1 ^ 

ip^sssmjE^ji^^ (@i2) 

— hajEft#f£ (1313, 1314) Ido^TfiMffiU 4 
[0 0 9 6] **Jfc«»fc*5V^T<>. 5fe^^l^ 

f%m<kZti1zNORM±;i>t:m^X, f-yrtBWbis 

(pjxff, »6F2 (f ;Mc^r^>m) <o) &m 
[0097] *«s»tBfc*5v^rt. 9c<omi^mmm 

2i^y7h7^ ht^sbizs/sst^ti. *Mt^A^) 

BL 2O«JE«r±rf5Ci:*SprtB4:*0, & 
5 0 rtte><OKa*tt0. 1 8 a mtfcft&ftlCJte^Tfc 

fCctoT. *i*JS*ttfcH********c:*5V^M 
ONOS NORM 1 h7^;**-fc/u<o*ma s *ft{fc 
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[0 0 9 8] gj 3 

Av^79«tt¥«M«1BSEB (SIT. s i-*-y»asi 

ot/^-^Km5:iwat^5o gi8ii, 
^y- mssbu 0 # % s<tjR 12H yzfmtm 1 4 

(DSifyg H B a 4 2i x *:<D_h<z>gKfcBi4 4 bt*?— h 

[0 0 9 9] Si -*-y«ft4 2ti\ ^<D1MX (jig) 

»Bttv>5« *«Jd*s»t5 h^*/H6»«l Ott, « 
^fSS^S (S it/igf B 4 2) #S««tcifiv^ £ i: 

X 27 6 nm*6 47" 0 n 'm^X<D titfBftXMSMIRX 
§5o -rT-lt. 3. 2 nmm&<Dmmt L1t 0 
[0 10 0] ^<D&0t£mf$L<D**c}) h7>i/X*<D$i 

Dife"Ch^^|i{t«l 0(DJbfc: x mWt(DS i1-S&£k 
42Sr^i"5o S it/)g B B B 4 2M^tf^ 

fc*>T% KfbK4 4Sr, «*.«7nm«ifj*ECVDte 
ctD^M-f^o r©«ffiCVDm K»#^#DCS 
irN 2 0<^>«^^ % S«ta«36S0S*.tf 7 OOttt 
« 0 wO^fS i-#-y«ft4 2ttK{klR4 4lCffl*a* 

»ffc«4 4*ffia*¥&{ts*L5. TO-ffc^^f+d* 

fr^ic^a{k^nir^ WttfCMPW 

SrSt, a^s i^y^s®y^ey h7>^^^ 
*ii:5o rOcfc 5*!i»jftSJx*:S i ^/^ a B B 4 2^:, ^ 

^ K5F»««-eitftpriBt?. -t©«ft«-cwt*3. ie 
[0101] E 2 fc»i-|BIS*j«tt*Wfc»||K:*VNT 

[0102] rOct5*«*<os i -J-yjfAa^mBtt 
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.£#5,, tit?, 7>K#^ h^f^iiil^f/Wcffi 

V'fc^Jal. ->3 >-tC«fc 9 , h7 5'7'l"</l'3. le 

l/^S. 1 e V^ggV^i' I) T I-7S'7*4rffiV>5Ci: 

ic j; 0 . «ffiM9Ktta> & f- last© 
[0 1 0 3] ftv^-e, t>p— oroms<ct#tt-eS)5«# 

VCfiyn^^lffflmsecKlTtfc!!, Sit 

y has © # sme-c * 
[0104] roffc&Lfcy ^e-y h7y^^rof-^ 

1 0 0^[e]?Tofc^f fc+#&Vth 

jRir/PA~croy — Kx>r ^tttcov^&ttfu 20 

SRt^o 1 O^IWf&fclH LdS-5I^T-$>5 :iJ!^ 
fco £0>iB*MU 0. 1 8 a m£l»<Z)1fi:ftfc*s<^-Cfc;*: 

[0 10 5] BffiCowcfcjfcWBl 0, HI 1 fcPMR 

14, Wt»«aE«EE»tttt*y (012) 
-hmfffe#tt (013. 014) IcoVTffNffiU * 30 

[0106] **» % MtttllK:*tv^t>. ifeoJUi* 

i&gffi& music £^&&&.mtstfty-xmzmi<^ 

MNORlt/i-ifcllf'/ hM&t5/XM: y — ^ML^ 
PgJf ft: $ tilt N O R S-fe^w £ V •> r , y $ 
V> <«*.!*. (F ; **flP-f v«) ©) l&*ffl 

NOR®-fc/HSr*mWe*>5. 

[0107] *nEjt»«»c43vr'b, ftv>mimt&tem *° 

V^TI*, -to b ^*/Hlft»Bt 1 0lC*»*»-5S#^afD$ 
2 I<^y7h7'f h*S*3a^Kih$Jx, #al#-fc/UA0> 

mffi V thcoSSv ii^i* fcJi n — (C J: o Xi&T 
L;fcVth£ri6]_h£-t2\ UT^-Sferorae^EIjg 
r#5. *fc, S^y-^StHc/WT^SJESrEPADi-S so 
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rtjciox. ii^y ^e-y h7>y^?m hy^^jfet 

#^17 — KUB L 2 cDHUESr-hKf 5 4: Af^Itfe k •? , i 
©ttA, COT*-*-**— 

[0 10 8] »4Saft»tt 

So^*J h?y^f t, so 

@19«, ;©SO I *6»#»»:ita>MONO- 
5. **K»«B©SO IlfeBt^IWIIJaoMONOSffl^ 

y F5y^?*so i Sts^fig^ix-cv^^r ir-efc 
4, hy*A«wi o s Sflsfflli 2, hyT^MtRi 

[0 10 9] SOlSffitLTIi, KSf^^-VSr^y = 

vs«iciftSAK:4 > tyaA l,2*e*b ± t) m*wsm J- 

S&gKfcl&Sr^JSfc Lfc S IMOX (Separation by Impl 
anted Oxygen) Sffi^, — fr<D~> V = >"S«^ffitC^<b; 

t^tvi. r<^±p^i£JcJ;oT^J5£$ttiai 9lc^ 
LtSOI S«tt, ¥«^S« 5 6 , ^-Mttftflt 58*5 
J:V-y!)3yl6 0 (JS^-^«?B^ffi«) t 
tt, ->y =^®6 OrtlC, ^-r^/W^J5g««6 0 a, y 

[0 110] p^fiKW^^ey hT^-^^OjS 

itT*tt, s o I SffiJzfc h y*/H6i&ffl! l o triW-fs 
[oiii] 12 K*rrm*mi&ax&aam\£ii^x 

ff©R, ^51^-fe/^Aroy— ^4: KW^i:*!}^^ 

[0112] wtof^taufc^^ey h7yy*^?(;o^ 
T, tosoiS«Srfflv^M> IP*>S5S14, 1£?B» 

T'ny? — »"C**-C 5 0 m s Sr?®S 
[0 113] *&, 7 i6©»^ti 
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HfTofc«^fe+#*Vth**f KfrBtfW&ixfc. * 
fc, *§&;L^<o#^ir/WA-C<oy-K^* 

*Kffit?£>l 0*N£<£>y— hHffi«EVthG)fr>f VKfrB 
0. 5 V»±«rS^-Cf, IRt/USOl 0 GROSSER 

0. 18 Mmfill»©1ltW!:i3V^-Cfc**W«)#»tt*:« 
L^o io 
[0 114] »JE*covvCfc3te0)l2l 0, El 1 k mm 

tt. fiPfcWftWEWtttt** (El 2) 

-h®JEft#^ (El 3, El 4) KoV>T!¥«U £ 

iz^T*^ =7 v^EMi^TJ^— l nas 

[0115] fc*5, *H«0l?tt^*5V^Tt>. 5fc<OSgl^ 
«iBBNOR®-fe/P*^:«:tfi/ h»XT//XW:y-^iaAS 20 
(Wiff, fi6F2 (F ;^/J^if-f^B) tf» |S*ffl 

NORa^vi?*nmpriB-cs>^— 

[0116] ***»«K:*sv*Tt>, fte>mmi&j&m 

tB**2»**s»feJx5 0 #93**4' A ico 

^Ttt\ <£<D h^/HftiRRl 0lcrt^5m##@?n$ 

21wy7h7>C h**»KlI6Jk**L. *IRt;H(D 

miE V th^iS V # fc fi a — ;v* -7 \Z X o T {ST 

LfcVth«riaj±$ia\ £Ott*fcLT«*^m»»IH3B 

^-^«tt«rBfc»-r*w4:^RrtB^ft*. £ ibid, #S 
^!7— KilftBL 2 0«jES:±tf t^pjfg^^^^ - 

45c w^^<^^mii0. 1 8 Am1ftft&ftK:*$V^T 40 
[0 117] gj 5 jOB^M 

*^£7£figT-te, IRt/u S ^ y - Kr ^ ^ - ^fttt 
BEk(Om^i:^tjy—^RX^b^^>y^T^mEE<O0k 50 
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5#9R-fc/UA (9«!7 — K«»c«jB!Sttfc-fe/^) 1*36 

[0 1 1 8] >^ey h fgm 
MMmkmwtx-&z> 0 

[0119] r.<7>K*tau^rffi"Ctt. #9fctt. y— * 

(1) y-^^^r^mjEVsfi. R^uty-htff 

(2) ^HE^ttlLtEVgfi, K*tlJLKKy« 
JEiB- V\, 

(3) iH*#ffi<0L#^WEVth(E) J*. OVJ&Lb (0 
VXttiE) coffin 5 e 

[0 12 0] rtiirx.fcf. iH*tttl<0L*V>«JEVth(E) 
te. 0. 5V-1. 0Vfc:R:£*-**§£\ 7-7/^7 
^«BEV s «:l VWT<h^5 0 ^©S^^ML^ 

fflOL#i^«JBEVth(E)Ki*t Ltt»**< iSi&ga* 
&5o L"C\ g!^U3 L^— hliEV g 

[0 12 1] h^/HftlWRlO (HIM) tt> *<D 

3. 6nma^ CCT'tt2. 3nm«lt^>f 
fltffci-*. h^/HMWl OSrMtfls*- 5t> 

h^/Hft&Rl 0rt£ hy^y 5tt*Sr^ * 
* <5C J: LT* y — K^-f**— 

[0122] E 2 0 IC, hMfr 0 . 18/z mOMO 

Nosa^^y ic&tfz 1 ^isi*fctti 0^©^— 

fcj: r)**fc 1 0^cOb#V>«JE<D^-<^K^Btt, 
t^ry^ftliJI8#tib5 0. 5VK±*>5ri:iS 
^ofco Sfc, 1 0^^c:ioV^T 1 b#t^^SgoU 
tV^miEVth(W) dSK^aby— 5V 

l^rWoto 4fc. 7^— ^ 1 0 0^E«O»^-Cfc 
oTfc 1 O^IB^-^ott^mUtfRTIB-CfeSr. k&# 

[0123] E 2 1 FSdS 0 . 13m mtDMO 
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Nosi^y KisttS i ^iHl^-^S^&x^iliR 

. Kfrffi, »#3£*:R1B<DL#v**JEVth<w) tf>i? 

zcn&Mte, y-hgaso. Uamn 
t-^§i^^ i o oTJW&iz&mtev <- vf><*?— 

[0 1 2 41 B2 2{C X hSriSO. 18m m(OMO 
NOSa^*ytCi3tt5*31R-fe^CSr*5r h^-^ttJB w 
tLfcfctoKW^til (y— ©y— *^*f 
T^«JE«fftt«r*i". SI 2 2 K&^T. HiftKW 

T^SJEV s SrOV, 0. 15V, 3V^x. 

rffo^ ;oi2 2^e, > y — ^«»±y— *s<^t 

a>5 0 y— ^^><r^SrU?fcV^ (Vs=0V) ^ 

fetfc«g<DL#^®EVth(E) £ v y — *'MT;*£:fifo 
fc(Vs = 0. 3V) «C0L#VMtJEVth£aSHE0. 20 

[0125] 12 2 3 tC x y— hft^5 0 . 18// mCOMO 

n o s m * * y tcssft 5 awwr/w s a> e> l,«2s« 

(y— h3MJ0mJ!£Vg=l. 5 V(DkZ<D KW >m 
2 3d>£>, KW >St^ttJ LmjE^s 1 . 5 V£>£#tf>gJ 

*uu«atwty— 5#Kv^it*^s 0 1 

£ £ 5 #il#Hr C <D y - ^ nm&mn $ nfc £ L r 
t>. !P»*ixfcy-^«»c»UTR*fflL*SEr±3# 
Si*<-e#5. J£Ub<D*S*, y-hgaso. 18/im(^) 

monosi^^j fcfcttsy— ^^r^gK^fflLtc 
as^Ttt, y-^^r^^^ii^-fe/wccoy — ^m$ft 

r^iCj:^, MONO S -NORM 1 h^V^^^-t/P 

[0126] roy— ^/w r^gs^ttlL^^ 

ri 5 , y— hS^O. 1 3 At mOMONOSS 1 h^V^ 
[0 12 7] £Oy-X^T*R*ULa«H\ KS2 
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[0 12 8] KiOfgl-JgS^^ffiT-fSy- 
tfi:{t:$ixTv^^v ,k ^7 n — -t- ^ i^yy — KM (FGI) 

^»M¥«^^ey, w^soisMfv^y^ 

lt/H^lfy hK±Oi»«*|E*r«^**ya>«F 
fcfc9©Vthi>-<^K«>«dS/hS<ft9. y — Y*r ^ 

[0 12 9] 

*re«\ m^ttHS^&s^S^J^^ey 
^^©y-K^-f^^-^ttiSBfc^SftS. 

#oy— h«««ffiSr±#S*5ii:3»-e*5. 

a^ify MftjcggjRSixfc^aK-fe/^boy— ^ 

•fe/Ko y - K^^r ^ ^ - r i d5-e# 

5o h ^^IfiMSrJtRftWRftt 5 r i: lc J: 

Cfi«^-tttJKT©«E*-C, ^il^!7— KJ»«E*rJi 

t*s«riBi:*9. #»«tf^*y 
>^ 1? ^ ^ 9 — :/0&{fcBJkttv^tt&*i- 5 r i: 
^pjfgir^^o «±J:9, *S«cJ;^MONOSl h 

[0130] ±fe^»^j^^y h9^^#^>y- k 
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[iai] *&m<omi *i6»j8Jc:«5MONosai^^ 

[12 2] *5l^^»l-M4SllS^«|^*a^»|61± 

[123] y^/^r^aEty- hHMIEJE io 

[124] y-^/^7^SJEttt0. 5 VSr^DLfc 

[12 5] H2 0*a*i-fe/wA^y — K^-f :/«H* 
h tE t y-xxu? K W vt£Ei ^ - 

[126] hS^o. l 7^m(D^y h^v^* 

5o 20 

[12 7 ]>-*#&£ i o o^®a<o*a*i«t/uA©y 
[128] ^-^s&^i o o^iaa^3i#i-fe/vB-©y - 

- 1*5**** — ^«fttS:/7t^7 7ffc5o 
[^9] 0 0^[El^C0^31^-fe/i-Ccr)y 

[1210] y— MBE^so V<0»<fro*«E--«E«rttfc: 

^i~!2-e&>£ 0 

[121 1] *tii*«lB^*5»t5««-«JE«ftt©y— 30 
[012] h^-7«*^*5lt*««lE-«E4»tt*« 
[ 12 1 3 ] ^m^O KK >-«JEttfiM4«:7Si-H 

[(21 4] y-hSdS0. 1 8^m-C, **— hffi#0. 

[■1 51 **H**«WJft^«a«li:L-C, iS 

[i2i e] *j8H*aflRr«*-t^*ac«iL-c. \?v 

[0 17] **W<0«2HJfiJgH8^«5MONOSS^ 
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[121 8] **W<0Sg3*Jfi«ffitC«5S i t/SSa 

[i2i9] jMnejMJtirotticffeso i*6jR#bi 
[122 0] **««>ai5Hcit*«Hc«*y— m*o. 

[122 1] **WO*5 3«lli»ttJc«5y— hft^O. 
1 3/im(DMONOS®^*yt/I/m^ x 1 75 
— * m * &;t&<D31i£ir/w S <D y — Kt** ^ * — :T4W4 

[122 2] **W«>*5*lt»»K:«5y— h**0. 
1 8 ^mtf>MONOSM;*^yir/MC:fc^-C. #£31#^ir 

[122 3] **W©*5*llS»tB^«5y— hS^O. 
1 8 m m^MONO sa^ ^ y t;HCi5V^, ol^irA' 
S*»&0»*HJU«« (y-h^AD«JEVg = l. 5V 

<ob%<D kw>««) *38*i-fe^c^e>©y— ^ 
at) ^sr^-r^7 7T*fc5«, 

[122 4] «8Btt©«W©BIC»»t 5 y-^»tNO 
RfflO-fe/HB^JSr*i-|aKBI'C«>*o 

£tc|8U ^^ir/WUc^ttsy^y h^v^^Kl 
o^T, 1 0 O^^ofc^coy- Kt** 

2-y— 6, 30, 

40, so -r-h&mm. 8 10-4 
^*^&mm. i4-h*:/*ftiii, 2 

0— w^-f r^mB ois^^ey hyy^^/wr^ 

a) , 2 2-fiv<-*rr;*iH]s§ (*awff^T^^ 

ft) . 3 2-SftlM x 4 2-Sit;gf 0 , 4 4, 

5 4 -■ftn % 5 6 5 8 •••»imnur. 

y h^v^*, A — C-#»«-fc/K S-IRt;K 
bli st-tr* mu SL1 *f-y— WL1 

!7— Ki». vg -y— hmflE. vth-y- bmmwz 

(L#VMIBE) o 
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